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This invention relates to antifriction bearings and par 
ticularly to an improved bearing which eliminates the 
need for the usual separator while antifrictionally guiding 
the rolling elements in circumferentially spaced relation 
to each other. . 

Heretofore, in the usual type of ball or roller bearing 
there has been provided a series of circumferentially ar 
ranged rolling elements as balls or rollers in freely rolling 
engagement with a pair of annular raceways formed in 
relatively rotatable coaxial race rings. In early forms of 
such bearings and in some presently manufactured bear 
ings which operate under very light load at relatively low 
rotational speeds, the rolling elements are allowed to rub 
‘against each other and to substantially ?ll the circum 
,ferential space between the race rings. This condition is 
objectionable, noisy and creates wear. In high speed 
bearings which carry appreciable load, there is usually 
provided between these race rings an annular separator 
or cage having a circumferentially spaced pockets for in 
.dividually receiving and guiding the rolling elements such 
as balls. This separator usually slidably rides on cylin 
drical lands at one or both sides of one of the raceways 
and there is also rubbing friction of the balls or rolling 
elements against the sides of the separator pockets in 
which they are received. To reduce this objectionable 
friction, it is usual to use a lubricant within the bearings. 
In view of the fact that many antifriction bearings must 
operate at very high speeds, the frictional contacting sepa 
rator surfaces are difficult to lubricate adequately with 
the result that much wear and galling occurs causing 
shortened bearing life. 

{In view of these objectionable features attendant with 
the usual separator and cage constructions, it is, therefore, 
.an object of this invention to provide an improved anti 
friction bearing wherein the rolling elements are held in 
desired circumferentially spaced relation without employ 
ing a cage or separator to position these rolling elements. 

It is a further object of this invention to provide an 
improved antifriction bearing of simple construction 
wherein one of the relatively rotatable rings of the bear 
ing serves the dual capacity of rotatably receiving and 
circumferentially guiding the rolling elements in spaced 
relation. ‘ . ' ‘ 

‘ To these ends and also to improve generally upon de 
vices of this character, this invention consists in the var 
;ious matters hereinafter described and claimed. In its 
broader aspects, the invention is not necessarily limited 
to the speci?c structures selected for illustrative purposes 
in the accompanying drawings wherein 

Figure 1 is a cross sectional view showing my antifric 
tion bearing mounted on a shaft; 

1, . ‘Figure 2iis a fragmentary end view of my hearing; 
“ ' ‘Figure 3 is an enlarged fragmentary view of a cut-away 
portion of my bearing; and 

Figure 4 is an enlarged fragmentary view showing a 
modified construction. 

Generally considered my improved antifriction bearing 
comprises a pair of, relatively rotatable rings having a 
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series of circumferentially spaced rolling elements as balls 
therebetween to provide for the free rotational move 
mnt of one or both of these rings. One of the rings is 
provided with an annular raceway in which these elements 
freely roll and the other race ring is provided with a series 
of circumferentially spaced pockets having annular seats 
which rotatably receive and guide the rolling elements. 
Lubricant under pressure is fed up under each rolling ele 
ment and past this seat to freely and rotatably support 
these elements upon a pocket of lubricant which leaks 
out into the rest of the bearing providing lubrication for 
the entire bearing. With this arrangement, the rolling ele 
ments as balls may be in closely spaced relation and the 
need for the usual type of annular separator or ball re 
ceiving cage is eliminated thus greatly reducing the fric 
tion within the bearing. 

Referring to the invention as illustrated in Figures 1, 
2 and 3, an inner bearing ring 10 has a central bore 12 
closely ?tted over, a cylindrical shaft portion 14 and 
against a shoulder 16. The annular periphery 18 of the 
bearing ring 10 is circumferentially and preferably uni 

' formly interrupted by a series of radially inwardly di 
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rected cup-shaped pockets 20 each of which slidably and 
rotatably receives a bearing ball 22 that freely rotatably 
engages a transversely curved annular raceway 26 in an 
outer race ring. For convenience of assembly, this outer 
race ring is usually made in two companion axially abut 
ting parts 28 and 29 which cooperatively provide the race 
way 26. These race ring halves 28 and 29 are suitably 
held in endwise abutting engagement by mounting within 
a housing or the like (not shown). 
Each pocket 2t) has an outer partispherical annular 

portion Ziia and an inner portion or recess 20b which 
also may be partispherical. The portion 20a has a radius 
r closely conforming to the radius of the ball 20 seated 
therein along a sub-equatorial zone on the ball and the 
portion 2012 has a radius s less than the radius r thus form 
ing a lubricant pocket or reservoir beneath each ball. 
Lubricant as a light oil, oil and air mist, or even air or 
some other suitable gas, is forced under pressure into and 
through a generally central longitudinal passage 30 with 
in the shaft portion 14 and through one or more radially 
extending lubricant passages 32 opening at their inner 
ends into the passage 30 and at their outer ends through 
the cylindrical shaft portion 14 into an annular groove 34 
which radially opens inwardly into the ring bore 12, A 
series of lubricant ducts 36 respectively extend radially 
from the groove 34 into the bottom of each pocket por 
tion 20b. 

In operation, lubricant fed under pressure into the pas 
sage 30 flows through the passages 32, groove 34 and 
ducts 36 to build up a lubricant pressure within each 
pocket portion Ztib beneath a ball and thence to antifric 
tionally support the ball 22 by a ?owing lubricant ?lm 
between the seat 20a and the ball surface. This lubricant 
pressure during bearing operation provides a free anti 
‘frictional support of the ball within its seat and prevents 
rubbing contact of the ball against the inner ring 14}. Ad 
ditionally, the lubricant in each pocket beneath the ball 
aids in antifrictional support of the ball. Also, the leak 
age of this lubricant between the ball seat and the ball 
provides desired and ample lubrication for other parts 
of the bearing including the provision of a suitable lubri 
cant ?lm between the rotating balls 22 and the raceway 
26. If desired, a suitable recovery system collects the 
‘lubricant leaking from the bearing and returns it‘under 
pressure to the system. » 

In the modi?cation of Figure 4, a reversed condition 
exists wherein an outer race ring 40 is in relatively rotat 
able relation to an inner race ring 42 through an inter 
vening series of circumferentially spaced balls -44 which 
freely roll in a raceway 46 in the inner race ring. These 7 
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balls individually seat within pockets 50 that are circum 
ferentially spaced and correspondingly positioned in the 
outer race ring. .Each of the pockets 50 has an outer 
spherical ‘seat portion 50a matingly receiving the pe 
iripheral surface of one of the balls 44 and has an inner 
pocket portion 50b of lesser radius. Lubricant under 
pressure is fed through one or more suitable pipe con 
nections 56 into a duct 58 in a housing 61 supporting the 
outer ring 40. The inner end of the duct 6%) communi 
cates with a peripheral groove 62 in the outer ring 40 and 
radially disposed passages in the ring 40 communicate 
between the groove .62 and the bottom pocket portion 60b 
of each ball pocket 50. Lubricant, as a light oil, an air 
oil mist, or a suitable gas, is fed through the pipe con 
nections 56 under pressure from the pipe connections 58 
into the bottom of each recess 5% to antifrictionally sup 
port each ball in its seat for rotation and out of contact 
with the race ring 40 during bearing operation. Also, the 
leakage ,of the lubricant ?lm enveloping the ball and lo 
cated between the ball and its seat provides for ample 
lubrication-between each ball and the raceway 46. If 
desired, this lubricant may be recirculated through the 
bearing. 
My invention, as disclosed in both embodiments pro 

vides a construction wherein the rotation of each ball 
within its inter?tting seat builds up a hydrodynamic lubri 
cant pressure between the ball and its receiving pocket 
which .antifrictionally supports the ball whenever lubri 
cant is present in the recess 20b or 50b. When lubricant 
is fed under su?icient pressure into this recess ‘beneath a 
ball, a hydrostatic lubricant pressure is developed beneath 
the ball causing the ball to antifrictionally ?oat on a reser 
voir of lubricant while this lubricant slowly leaks between 
the ball .andits seat thereby preventing friction contact 
of the ball against its seat. 

I claim: 
1. An antifriction bearing comprising a pair of rela 

tively rotatable rings, a series of circumferentially spaced 
rolling elements between and coaxially positioning said 
rings, one of said rings having a series of circumferentially 
spaced pockets each of which receives one of the rolling 
elements in non-bottoming relation, each pocket having 
an annular zone in conforming relation to and rotatably 
receiving a rolling element, each pocket having a cup 
shaped lubricant space in its bottom portion beneath the 
rolling element therein, and said other ring having an 
annular raceway receiving all of the spaced rolling ele 
ments for freely rolling engagement thereagainst. 

2. An antifriction bearing comprising a pair of rela 
tively rotatable rings, a series of circumferentially spaced 
balls between said rings, one of said rings having a series 
of circumferentially spaced cup-shaped pockets each of 
which has at its open end an annular seat portion slidably 
and rotatably receiving one of the balls in non-bottoming 
relation in one of said pockets, means providing a coating 
of lubricant between each seat portion and the ball there 
in, and said other ring having an annular raceway against 
which the balls are free to roll. 

3. An antifriction bearing comprising a pair of rela 
tively rotatable rings, a series of circumferentially spaced 
rolling elements between said rings, one of said rings hav 
ing.a series of circumferentially spaced pockets opening 
radially towards said other ring, each pocket having at its 
open end an arcuate peripheral portion closely conform 
-ing'in curvature to a sub-equatorial zone on one of the 
rolling elements which is slidably seated therein in spaced 
relation to the bottom of the pocket, each pocket having 
a recess beneath a rolling element, means supplying lubri 
‘cant under pressure to each recess, said lubricant under 
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pressure supporting each rolling element for antifric 
tional rotation in its pocket, and said other ring having 
an annular raceway against which the rolling elements 
are free to roll. 

4. An antifriction bearing comprising a pair of relative 
ly rotatable rings, a series of circumferentiaily spaced 
balls between and engageable with said rings, one of said 
rings having a series of circumferentially spaced cup< 
shaped pockets opening radially towards the other ring, 
each pocket having an annular parti-spherical seat por 
tion at its open end closely conforming with the curva 
ture of a ball slidably received therein, each pocket hav 
ing a bottom recess beyond the seated portion of the ball, 
the ball-receiving ring having an annular lubricant pas 
sage and lubricant passages extending therefrom into each 
recess, means providing for delivery of lubricant‘ under 
pressure to the annular lubricant passage, for antifric 
tional lubricant support of each ball in one of said parti 
spherical seat portions, and said other ring havinglan 
annular raceway for rollingly receiving said balls. 

5. A ball bearing comprising a pair of relatively-rotat 
able race rings, aseries of circumferentially spaced balls 
between said rings and coaxially positioning the rings, one 
of said rings having a series of circumferentially spaced 
parti-spherical pockets opening radially outwardly to 
wards the other ring and respectively receiving said balls, 
each pocket having a radius shorter than the radius of the 
'balllreceived therein, each pocket having at its open end 
an annular peripheral zone for matingly and rotatablyre 
ceiving a sub-equatorial zone of one of the balls and-which 
provides a cup-shaped recess in the bottom of each pocket 
beneath a ball, means supplying lubricant under pressure 
into each recess ‘for ,antifrictionally supporting the ‘balls 
in the pockets, said lubricant escaping radially outwardly 
between the mating ball ‘and pocket portions and said 
other ring having a transversely curved annular raceway 
for hreceiving all of the balls in rolling engagement there— 
wit . 

6. An antifriction bearing comprising a pair of rela 
tively rotatable rings, a series of circumferentially spaced 
balls between and coaxially positioning said rings, one of 
the rings having a series of circumferentially spaced parti 
-spherical pockets opening towards the other ring and re 
spectively receiving said balls,,the radius of the body por 
tion of each pocket being less than the radius of the ball 
therein, each pocket being provided at its open end with 
an annular peripheral seat portion having a radius close 
ly equivalent to that of the ball therein and rotatably 
receiving said ball, the bottom of each pocket providing a 
lubricant recess beneath the ball, said other ring being 
divided intermediate its width and having an annular 
raceway in which the balls rollingly engage, the pocket‘ 
containing ring having an annular groove and radial pas 
sages therefrom into the bottoms of said pockets, and 
means supplying lubricant under pressure into said groove 
whereby the balls will be antifrictionally supported in the 
pockets and the balls will be spaced from the seats by 
?owing lubricant. ' i ». 
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